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Tbs  inclosed  import,  "Atlas  of  *•*»  fcaily  Klnto  T-pwUr^.* 
bows  ths  uorldwids  Tcricd.cn,  by  huooi,  of  *  cllmV. L«  I 
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ful  rsfsT«cs  in  o&Ylrooswntti  r*i K.»rob,  sod  will  be  a 
for  improving  th*  present  wglonaliaatton  of  tbs  world  for  iscus  or 

Quartsmastar  itsas* 


Sincerely  |»w% 


1  Inel 

xp-no 


Ka>>r  Osnsrsl,  BSAj 

Gonauuedin* 


tfiij j»»  ■*  a? .  »'•  •«* 


» 


HEADQUARTERS 

QUARTERMASTER  RESEARCH  &  ENGINEERING  COMMAND,  US  ARSCY 
Quartermaster  Research  4  JEsgineerir*  Center 
Natick,  Massachusetts 


UN V X iONKEHTAL  PROTECTION  RESEARCH  DIVISION 


Tecbnlcal  Report 
RP-110 


ATLAS  OF  1GAH  DAILY  MINIMUM  TEMPERATURES 


Saatuel  Van  Valkenburf,  Pb.D. 


Henry  J.  larman,  Pta.D. 


SCHOOL  OF  GEOGRAPHY,  CLARK  UNIVERSITY 
Worcester,  Massachusetts 


»  • 


Wtllia*  C.  Robison,  M.A. 
REGIONAL  ENV I RONMRTTTS  R£ SEARCH  0 RANCH 


Project  Reference: 
7  -S'3-01-005 


May  1959 


FGGEMQGD 


T 


Sinc«  World  War  II,  krej  clothing  and  protective  equipment  haw 
been  ioeued  according  to  a  10 nation  of  the  world  based  a&Inly  on  Man 
monthly  temperatures.  The  Inadequacies  of  such  a  to nation  pmsptwd  the 
Quarto  master  Corps  to  consider  other  *athocLs  of  reglonoHsing  the  world 
accoiding  to  the  degree  of  cold  stress  to  be  expected.  A  simple  but 
more  realistic  measure  is  provided,  by  swan  daily  minimal  temperatures, 
which  are  the  basis  of  current  attempts  to  improve  the  delimitation  of 
regions  within  which  issue  of  given  items  of  clothing  a»vi  equipment  la 
authorised. 

Although  Bean  daily  minluut  teaqperature  data  are  available  for 
stations  throughout  the  inhabited  parts  of  tha  world,  adequate  nape 
e  ha  wing  the  distribution  of  this  climatic  elanent  by  months  have  not 
heretofore  been  available.  To  *set  this  need  for  such  nape,  e  contract 
was  negotiated  with  Clark  University  to  amp  isothsrns  showing  swan  daily 
ninimua  teirperaturea,  by  month*,  for  each  continent  except  Antarctica. 

In  order  to  Bake  more  widely  available  the  nape  of  this  series  represent¬ 
ing  seasonal  conditions,  those  for  January ,  April,  Juljj  and  October  are 
published  In  this  atlas.  The  saps  prepared  by  Clark  University  have 
been  modified  in  eoaw  cacea  as  additional  data  have  becoae  available. 
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Aba  tract 

1.  Africa  (wad  fcfunww) 

January 
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2.  Asia  (and  adjacent  Islands) 

January 

April 

July 

October 

3-  Australia  (and  lev  Zealand,  lev 
Guinea,  and  part  of  Indonesia) 

January 

April 

July 

October 

k.  Europe  (end  Zeeland) 

January 

April 

July 

October 

5-  lortb  Aeexlee 

January 

April 

July 

October 

6.  South  Anarlca 

January 

April 

July 

October 
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Source b  and  Related  Studies 


The  basic  data  for  the  maps  In  this  atlas  ware  derived  fro*  a  large 
variety  of  source 3,  including  publications  of  U  aawirc-cgical  services 
of  many  countries.  A  few  of  the  snoot  widely  used  nc ureas  are  wctcso*d 
here.  The  Naval  Mr  Pilot  Weather  Sunr.irie«  (s-jpplmast*  *3"}„  -?±~ 
liohed  by  the  Hydrographic  Office  of  the  ll.l.  Kavy  Departagt,,  intlad* 
mean  daily  minimum  temperature  data  for  a  large  cast:  cf  rtaticc*.  The 
U.S.  Weather  Bureau's  Index  of  Climatic  Data,  a  care  fi-t,  ;nr-cdes 
otherwise  inaccessible  data  for  many  stations.  Cfca  cf  tot  meat  csaful 
aourcea  for  worldwide  mean  daily  minimum  temperatures,  tenure  it*  publi¬ 
cation  in  book  form  is  not  yet  complete,  is  the  Erititn  seriea,  "Taisias 
of  Temperature,  Relative  Humidity  and  Precipitation  for  tbs  fcrid,*  K.O. 
617  of  tho  Meteorol ogieal  Office,  Mr  Kinietry-.  To*  seriea  U  planned 
will  include  six  volume  a,  of  which  four  (North  Aaeric*,^  Africa,  Asia, 
and  Australasia)  have  boon  published  to  date.  Station  iccatioo  maps  arm 
included  in  each  volume,  and  all  temperature#  haTs  been  converted  to 
degrees  Fahrenheit.  _ 

Various  maps  have  been  published  showing  mean  daily  vicim  lso- 
therms.  Kxcept  for  comparative  purposes,  none  of  the**  s*p*  war*  us^d 
in  the  present  study  because  they  cover  limited  areas,  its  based  on  old 
or  inadequate  data,  or  use  a  different  interval  between  isotbers*.  So** 
of  these  series  of  maps  are  listed  b«lowi 

Commonwealth  of  Australia,  Bureau  of  Meteorology. 

Atlas  of  Australia.  Melbourne,  undated  (probably  about  ?Ji/ •  (I*- 

eludes  monthly  maps  of  "normal  daily  minimis  temperature , "  with  iso¬ 
therms  at  intervals  of  5  1°.) 

fcincer,  Joseph  B.  Temperature,  Sunshine ,  and  Mnd.  Inj  Atlas  oj 
Aj,.>erlcfn  Agriculture}  0.  £.  Baker,  ed.,  U.S.  D#pt.  of  Arricu-tnre, 
Wcohinj  ton,  1-92ft  and  1936.  (includes  email— scars  E*r»  cf  cor. — metal 
United  States,  showing  mean  daily  minimum  isot terra  by  *cr.tbs,  at  in¬ 
tervals  of  10  F°.) 

Thomas,  Horloy  A.  Cl  l/u tologjg a yg_£X_C.V -I  I* »  Ketecrolcgical 
Division,  Doptn  of  Tran  a  port,  Canada,  and  Dir.sicr.  cf  u^i^citg  issearch. 
National  Research  Council,  Canacis,  Ottawa,  19;3*  UetOj-uc**  saps 
shoving  mean  daily  minimum  isotherms  for  January  sad  «aly,  at  intervals 
of  10  F°.) 


U.S.  Weather  Burem  (Special  Report  No.  14&)  and  U.3.  Army  Air 
force.  Directorate  of  Neither  (Report  No.  256).  Tenpegf- 

turea  Throughout  the  loryd.  Washington,  Nov.  I Includes  irorsthly 

cap-  of  world  on  22- by  lo-incn  Mercator  projection,  with  isotherms  at 
IcTf0  intervals;  very  generaliced;  also  includes  tables  of  mean  daily 
and  absolute  maximum  and  minimum  teope natures  for  lub  stations  through¬ 
out  the  world  but  excluding  continental  United  States.) 

Visher,  S.  S.  Climatic  Atlas  for  the  United  States,.  Harvard  Hoiv. 
Press,  Cambridge,  1951.  (includes  small-scale  maps  of  United  States 
showin*  anoncal  daily  minimum  temperature*  for  alternate  weeks,  with 
isotherms  at  intervals  of  5  F°.) 

Several  reports  published  by  the  ®i  R&S  Coarmaufi  have  related  naen 
daily  minisam  temperature  to  other  measures  of  cold  stress,  particularly 
in  North  America.  Research  Study  Report  RER-15,  "January  Temperatures 
in  North  America  as  *  Basie  for  Sleeping  Bag  Issue,"  compares  mean 
dally  minimum  temperatures  with  other  criteria  for  delimiting  xono#  of 
issue  of  one  type  of  equipment.  Technical  Report  RF-6,  "Frequencies  of 
Selected  Low  Temperatures  in  Alaska,"  includes  table®  sr.d  maps  showing 
frequencies  (in  percent)  of  daily  minima  below  certain  epecified  tea^- 
peratures,  and  monthly  maps  of  mean  daily  miiumum  temperature  anil  other 
temperature  characteristics  with  isotherms  at  intervals  of  10  F°»  In  a 
eeries  of  studies  now  nearing  completion,  mean  daily  H.irJjur'tn  temperature 
for  the  coldest  n»nth  13  ona  of  the  climatic  elements  used  in  delimiting 
worldwide  areas  having  climatic  analogy  with  certain  Deportment  of  the 
Army  test  cites.  The  series  includes:  eight  reports  comparing  desert 
climates  with  the  climate  of  Tuna,  Arizona;  two  reports  comparing  ths 
climate  of  cold  regions  north  of  45°  N  latitude  with  the  climate  of  Fort 
Churchill,  Canada,  and  Fort  Greely,  Alaska;  and  ten  report#  comparing 
tropical  climates  with  the  climate  of  the  Canal  Done, 


The  data  on  which  the  maps  in  this  atlas  are  based  were  compiled 
and  plotted  by  Messrs-  Anthony  Sas,  John  George,  Frank  oparlcio,  ami 
Simon  Baker  under  the  direction  of  Mr.  Guy  H»  BumbATi,  Instructor  of 
Cartography,  Clark  University,  fhe  maps  wore  drafted  in  the  tartogra— 
phy  Section,  Regional  Fovlronnents  Research  Branch,  nuartonraster 
Ucse-.rch  1  in.  incaring  Center,  under  the  direction  of  Mr.  Noland  J. 
Frodigh-  Cartographic  drafting  was  performed  by  Miss  Certrwdc^Barry, 
Kr.  Andrew  D.  fastings,  Mr.  Aubrey  Greenwald,  and  Hr.  William  loughlin. 
Hr.  Hastings  also  made  substantial  contributions  to  the  maps  by  adding 
new  data  for  the  polar  regions  and  adjusting  isotherms  accordingly. 
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